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This invention relates to the manufacture 
of polyhydroxy phenols, and it has particu 
lar application to the separation and purifi 
cation of aqueous solutions thereof. 

5 Polyhydroxy phenols may be synthesized 
or recovered from naturally occurring or 
ganic products by various well known meth 
ods. In general, the product is obtained in 
the crude form as an aqueous solution. Inas 

10 much as the polyhydroxy phenols are rela 
tively sensitive and highly reactive composi 
tions, their isolation and purification present 
certain difficulties. 
The object of this invention is to provide 

15 a novel method of separating polyhydroxy 
phenols from aqueous solutions thereof 
whereby a substantially complete recovery of 
the product is obtained directly, from water 
and inorganic impurities with which the 

20 crude product may be associated. 
According to this invention an aqueous 

solution of the crude phenol is extracted with 
isopropyl ether in a manner analogous to 
other well known extraction processes. The 

25 temperature of extraction may vary widely; 
temperatures of 20°-50° C. have been satis 
factory. The ether being insoluble in water 
rises to the surface of the aqueous layer and 
is separated by a suitable decanting or sep 
aratory device. Thorough intermixing of 
the ether with the aqueous solution is desir 
able in order that an equilibrium between 
the phenol contained in the aqueous layer and 
that in the ether layer is attained. Upon sep 
aration of the ether, additional ether is added 
to remove the remaining traces of phenol. 
The product so recovered may be employed 
directly in other syntheses. 

In lieu of a batch type of extraction, a con 
tinuous extraction may be adopted whereby 
the ether is added continuously to a charge 
of the aqueous phenol solution, and thor 
oughly mixed therewith before rising to the 
surface of the aqueous layer, from which it is 
separated. Alternatively, one may employ a 
counter-current extraction wherein the ether 
is supplied continuously at the base of a 
tower filled with the aqueous phenolic solu 
tion and permit the same to rise through the 

50 tower. The ether so added is removed con 
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tinuously from the top of the tower. The 
fresh aqueous solution is introduced near the 
top of the tower, allowed to move downward 
iy and finally is withdrawn from the base of 
the tower after having been stripped of all 
of the phenol present. 
The invention is applicable to the many 

polyhydroxy phenols, notably, catechol, re 
sorcinal, hydroquinone, pyrogallol, etc. Iso 
propyl ether has been found to be peculiarly 
adapted to the extraction of these products 
inasmuch as it is liquid at convenient operat 
ing temperatures; yet, it has a low boiling 
point and may be separated from the polyhy 
droxy phenol product by evaporation with 
out danger of decomposition of the product. 
Moreover, the boiling point of the ether is 
Sufficiently high to avoid substantially, vola 
tilization and evaporation losses. Further 
more, isopropyl ether is stable, neutral, 
chemically inert under the condition of oper 
ation, offers no corrosion problems, possesses 
a low latent heat of vaporization, and is read 
ily available on the market. 
Although the source of the aqueous solu- 5 

tion of a polyhydroxy phenol forms no part 
of the present invention, one method by which 
an aqueous solution of a polyhydroxyphenol 
may be obtained consists in heating an ortho 
chlor phenol with aqueous caustic soda, pref 
erably under super-atmospheric pressure. 
Details of the process are well known to those 
skilled in the art. Upon completion of the 
causticization, the charge is steam distilled 
to remove any unreacted orthochlor phenol 
and subsequently is neutralized to liberate 
the orthodihydroxybenzene (catechol). The 
neutral aqueous solution so obtained contain 
ing the catechol is extracted with isopropyl 
ether, from which a pure catechol product 
may be crystallized by evaporation of the 
solvent. 
From the description hereinabove set 

forth, it will be apparent that the specific 
manner of using isopropyl ether in the sepa- 95 
ration of polyhydroxy phenols from aqueous 
solutions thereof is susceptible to many modi 
fications. It will likewise be apparent that 
the principles of my invention may be adapt 
ed to other modifications without departing 100 
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from the spirit of the invention, and I de 
sire, therefore, that it be limited only as in 
dicated in the appended claims. 
What I claim is: 
1. The method of separating a polyhy 

droxyphenol from an aqueous solution there 
of which comprises causing isopropyl ether 
to contact with the aqueous solution and sub 
sequently separating the ether from the 
aqueous solution. - 

2. The method of separating catechol from 
an aqueous solution thereof which comprises 
mixing isopropyl ether with the aqueous so 
lution and separating the ether from the 
aqueous solution. 

In testimony whereof, I affix my signature. y 
THOMAS S. CARSWELL. 
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